INTERFERENCE OF LIGHT
Michelson has given a more general solution of the problem.*
According to equation (n) on page 131 the intensity of illumination produced by two equally bright coherent rays whose difference of path is 2/ is
/                2/\
J = 2A\I+ COS 27rTJ .....      (I9)
Instead of the wave length A of light in air, its reciprocal
(20)
will be introduced.    Then m denotes the number of waves in unit length.
If now the light is not strictly homogeneous, i.e. if it contains several wave lengths A, or wave numbers m, then if the wave numbers lie between m and m -f- dm, the factor A* in equation (19) maybe represented by $(m}-dm. The intensity J obtained when interference is produced by an air film of thickness /is
*           -
J — 2  / \l>(m}\i -f-cos 47t liri\dm> .
(21)
in which the limits  of integration are  those wave numbers between which ^(m) differs appreciably from zero.
Assuming first that the source consists of a single spectral line of small width, and setting
m—m-\-x, (21) becomes
r+a
/= 2  / 0(
\J — a
(22)
„
-fcos 47tl(m-{-x)]dx;
* This development is found in Phil. Mag. 5th Sei,,, VoL 31, p. 338, 1891; Vol. 34, pp. 380 and 407 (Rayleigh), 1892.ness d is 0. 1445 mm. ; when d = 0.289 they are again clear; when d = 0.4335 they reach another minimum of clearness; etc. The conclusion may be drawn from this that the sodium line consists of two , lines close together. The visibility of the fringes reaches a minimum when a bright fringe due to one line falls upon a dark fringe due to the other. Since the mean wave length of sodium light is 0.000589 mm., the thickness d = 0.289 mm- corresponds to 491 wave lengths. If the difference between the wave lengths of the two sodium lines be represented by \ — \, it follows that
